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(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate a need for a pre-load 
adjusting work for calibration of a force sensor. 
SOLUTION: A coil spring 1 1 60 is interposed between an instep 
member 1010 and a sole member 1020 for energizing to separate 
them. When the sole member 1020 is not in contact with a road 
surface, a sensor pressing member 1027 is separated from the force 
sensor 1016, and when the sole member 1020 is in contact with the 
road surface, the sensor pressing member 1027 is pressed on the 
force sensor 101 6. 



§ 



<K \V\Ui 




http://www1 9.ipdl.inpit.go jp/PA1 /result/detail/main/wAAAY5aGMwDA41 5266362... 2008/1 2/1 5 



(19) 0#HH*fFir (JP) 



02) 35* 



(51) IntCl. 7 

6 2 5 J 19/02 

A6 3K 11/18 

B 2 5 J 5/00 



(a) (ii)fctftiiBi&m#^ 

#$§2003-266362 
(P2003 -266362A) 

(43)&W B ¥J*15¥ 9 £248 (2003. 9. 24) 



F I 

3 2 5 J 19/02 

A6 3H 11/18 

B 2 5 J 5/00 



2C1 6 0 
A 3 C 0 0 V 
F 



(21) ftiR## ftiS2005>-73198(P2002-73198) 

(22) tfllBB ¥J*14^3m5B(2002.3.15) 



(54) \$tw<o%,m 

(57) imm 

imm^m &^mn o iotjgisa5»io2oo 
Bfc , sr*R-r s i a fctMW* 3 -f 1 1 
6 0*tf*U £JK»»1 1 20M»W=lBttTVvflr 
-fey-ffflESWl 0 2 0 1 

6*»4>*iiaU J&SaWl 0 2 03&*»WK««Ufct* 
Ct±, -feV-fPfffiSWl 0 2 7^-fcy-»M 0 16CE 



mam* inuieaca ol (± 7 h) 



(71)tHHA 000002185 

«K«iBr;ii^fc»;ii6 rs7S35-^ 
m^a;n Kjta;n 6 r a 7 #35-^ v = 

(74)«3SA 10009/180 



o 
o 




!(2) 003-266362 (P2003-266362A) 



[|ft»Jl3] IS*JSlXtt2fc:iBtt<0ja*«ifcii: 
[0001] 

[0002] 

[fi£#<0&ffi] ifi^, A^*rif«92J£tt£a*?T£1'T3 

&Pit»i&o;Ky Ml. 7a-^5^4JS^(46Jg.5fcy) 
otf -y h££KJt^T*£5rc*9. *§?WaH*frlW 

**ffB(=«-j&*- & - i: a*?* zmxmwtm 

[0003] Am(r)jm&ffi J <?&&£fflcotekA,bl±. 
2 Jg.li J: * Ifci#ff fc i, * 3 AIB**J*o#MM # - X 

susi-x^A. t^fc*>orf-;7h*5i«^ 

AflWIK* 5taXJ±ftff L . $ ££AISk9ffi2iafc:»< 

(oamm t commit £ & hx&mxh i>tti4. 
[0004] 2&ttiz£&mfttm*fto?'i'r<7>x3 



Xvhtznix commfflm^gfetim izmt s swim 
izm&<mmztix^&. *<ww&<i±^ zmp (z 

ero Moment Point) £#tr<D£jg£¥!l 

mt. mfm^f&mizim)ikimjjm?izztit>w 

ffl b LXnm&URVBfiZUJ*:-* >hb 

* { «h&&j&##l£U £<0j££ZMPi:W3. 
[0005] ZMPIK(;S^< 2J£#ff*J»fctt. Jg. 

MP££££fiJJJiJ«»Si:-$-|>£fcti. *T{4*<ftai* 

XH, MiomirVukobratovicf" LE 
GGED LOCOMOTION ROBOTS" (flD 
m-twm r#frn# -y h t AX<?)Jl j ( BflnJ^gfEI 

[0 006] ZMPSrSSWS'J«i5fcLTn^.yb<7)iS 

S)fii»^ftd^r. ^«oz m p zmM-tz z k mm 
m.cD*z>y-&mm.£tixK^h . zti^^y^mmm 

HU A/D SffllS O^yf *flcCiiitt £ *l & ±M* 
SPtcJROii^^. ±««gPfcJ;oT, C*L4,Ottaj«t 

z&ts&$&mmzmzti& . 

[0 007] ZMP^tiiffl-fe^-f^iSafiatLTfi, 
[0008] 

[f&WjfP^Uiat-TSlRjS] L^L^'U tM*cO 
&mcoWtiz X $> b , t JEJfiiaJWwlBfc^ffi t 

[0009] 4>t. J£JSaWSr*J«-tS«^fc:l±, 

[0010] *%PMlZZcr>l: o%mz&X.X%:ZtLX:i> 
<r>X"foK>, Z<omWb-t&bZ*>t±, j3-tyrcr>*rvV 

^u-yaycDtzub^Kmrn^m^mb l, m-ty 



!(3) 003-266362 (P2003-266362A) 



teff 3 f£H£Jifl£|g»t & Z k X'foh . 
[00 11] 

^i&W£«x^P^ifrn?*'-:/ r-coJS.lcfcwr. mrlB'sr 
IWBk05yB»t]R 0 fl*t £>ft 4 fif^S k . MIES. ¥315 
#(c*§*g£(d&Ottft^ixl>£ig^«k. Mie^.¥SR 
»Zlt^SiffiJS^KIW<^*KSJtfefi^«BftO** y*r 

[0012] ±MSm*tt+&t:^48tfll<ffi2<n 
m&tcm h Wi^iftn *r -/ h (4. ±i£ L )t*«BB<om 1 
VMM. kz^h^k^x.xm&^i\.h. 

[0013] *mUz X h k . MJSaW^KBBfc^Jfit 
•0*5:1. *-fe>-9-*^-bV-9-ffJEgp«SrSira 

&&£dizLtzcr>x\ m.&coXotzjj-tyy-t^E.LX 
£ t lz £ 9£ tTV vt**-fe yi?-<o^B3»fc:ff a 

[00 14] ^t/'t^t'J/W-ygy 
(4. ^-b^-t^^-trV-fffEgPW^^J?^^. BP 

■9-<ottaj«<io®Htt*iai±-r s k « . $ 

#^-fey-9-cOZtt^T[6] (J£Kffi(cttLTE0t-rS3r|S|> 

®M3.iLm®i,zmg£th'mtf%< . j£jsass*«a** 
^izmmr^zb^x^ h £oiz%& . jnt-c. jsjs 

i» , fc rtLh-r tzb tfX'Z h . 

[0015] WICfeot . ^pKRR^Sii^rV^. bu 
IB^EPSBWtc HtriE^J -fe y+r £ . ftrf BJgJgStotfc: iulfi-fe >- 

isnssRf^i* 5 ^ k & h t>\ mt^y^ 

tzmi hztizi. n, %<F>i. o tcwmm.wmm^mb 

&mizff7tfm£®%<kX'$i>frt>x'h&. & 
tz . fcigMttz^mmztt Lxwmmx-* &£oiz 
mat. l tzm^iza . mmmcomm^i\mimz 

hx-foh* 



[00 16] 

imkvmmnmmi eat. *?&wv>mimmt:mm& 
mmLxmmi-z. 

[ 0 0 1 7 ] m 1 1^1211 *SH*^H*tfcftSit6 
r A^Sj tfOW^tftn^f-y h 1 0 OtfWiLLX^&M 
ttm> (HI ) VOfWi (02 ) cr>£*frt>$mLtz 
WF**LTV^4. Il^coaD. P^»o^-y h 1 0 
014. Pxt^tft&tTa^TKPk LTOtefe2J£c0Tlfel 
10k. 204:. *&<0±K1 30k. 

AObX-m^tlh. 

[0 0 18] £*#-«?OTKl 1 0(4. ^EISPl 1 1 
k . WmW 112b. 113k. 114k. Jg. 

mi5 0bx-m^ti. mmmi i5tz^xtm«i 

±jki30(4. ±mi 3ik. wwtei32k. mm 
33k Tm&zti. mm® i34^x -?xftn® 1 2 0 
cn>±3i<r)iEti&mmzxm& ztix^&e tfz.m&i 

4 0(4. m»Mfl4 2 

[ 0 0 1 9 ] ^rt>. JilTT(4. iftHHWffilLh. SSR 1 5 
0«0IK^±5V^T. SSPl 5 0<7)SH<7)g§ffl (flcH) (c: 
S^S^Sr^-efll^ixSffi&X-Y^Mk U 

t. niK>y h<7)^&*|t0S:Yttfc L. i#i.4>fc:136i-S 
^•[Sj^ZWktTIMBJ-ri.. 
[0020] #BTOt:tt. T^^iX-^*«IS$^-r 
V^S. KT^^AX-^<oSa!l(c;J;-oTn#>y KOiftt^ 

(4^§ix-s.„ mwco9m±.x'^^m^^mLx t 

hcoa^«(ciSiR$^<Ik J ^. 2S*fi : kv^^ 

A> . TOT ? •f - al- ^ (4/J^MB.-oS*T'•$> h Z b im 
4U\ £<0fc*>» 2(E|9fi<D®®T'(4. drTit^a-C'J. 
-iV—tffflMZiktrVyJ-vyfcLX^-? ■ J---v h(c 
WKtJt^^ 7°cO/J^AC-9--*' • r^^-AX-^$rjf 
«-TI>ikkL.?t„ =5rfc. IH^odf-y hfcSWPiriKr* 
MAC-?-* - r^^-iX-^(cKLT(4. ^Jx(4*2tsaj 
IBAt^Rfc««Sft.T^S»B s F 1 1-338 6-?f»H 

[002 1 ] ##SP1 2 0cOrtSStC(4. 01ZIWS2± 

[ 0 0 2 2 ] 03(4. W^iftn^.y h 1 0 0cO$iJffll^ 
jx.xAcOflt^mS-^tTV^. ±ffflfflbLX.y }- (®J 
S#g) 300(1 CPU (Central Proc 
essing Uni t) 301L RAM (Rand 
om Access Memory) 302t, i^^ 
?—y%b'tffflhZ1XX^&ROM (Read On 1 
y Memory) 303k. Pi^i&otf-y K00 

izmmzti&&m*>y-3 oe^tit lxcoti-v? 

mm7iS?Mtmz&M^-& A/DS3ft»3 0 5Zffi 



:(4) 003-266362 (P2003-266362A) 



[0023] CPU 30 114, ROM 3 0 SlzWtbtl 
fUJOTtW t- 1 0 0tf>»«:££jRU «-nMf£S>3*l 

[0 0 24] • T?faX- 

^3 0 711 Ax3 04£^LT±$lJ»^-- y h3 0 0 

izmm^tt. cpu3oi TsmzuKi&mmztt-fz 
m^mz&im&zy^mt&ix^h. Act-* 
• r?i-^-9 3 o 7{±. zcom&mizm^xftmz 

[0 0 2 5] act. Ji.*l 5 0c7)ffi^::ov^l^BJ-r 

s. a4{i*^const^ffico£^)«^sr*-ra)fffi 

0s H5J4M¥»W<OlSSi0-C*S. JSSP1 5 0(4, £ 
*:&*<7)T&1 1 Ocoj&Bri 1 4£**t-e*U8»S*l.S 

£*p»m o i o&tf»BfcB8^sft4J£«aj*fi 
020 zffitxm&LZti, 8,mmt 1020 srja^aw 
1 0 1 oizmm*imizm*)ttiffcrMmmt*c-ox^ 

[0026] firatf 1 0 1 oii^TBawnsiifc 
««»apK<o*M*r*> 0 , *j©e««<o^safi 0 1 1 

RV*OJBHK^^T-*WC^S^fcllK»l 0 1 
2£*LT^£„ JSKSl 0 1 1 «0±ffiK«iJ£« 1 14 

£ii*rr s *L,*><?)jSjsa& i o 1 3tf—famzm-rt>tix 

0 1 lfcti, £/gSffttl 0 2 0£K9ft 
(t& (*MTti4o) 1 0 1 4«?il 
Tf>&. 0 1 2<7)Jf-ffitfDt|g#8frft(4RM (P3 

[0027] JS.¥SPtt 101 0COJSJI 1 1 4*\C0M Oii 
W4, £¥SW1 0 1 1 4K*y\ **>ft 

mzLXi>£\\ Rffffitl 0 1 0<0S«»1 0 1 1 
OTffiWB&^tti^HIBS^l 1 0 0#a»tf>3d* 
*«1 1 1 Ofc^LTJR'Jf'J-tt&fvO^. 
[0028] 1 0 1 OcD3*3SSB 1011 

i 5tf~ftmz&f&ztLxti') . m-tyrm&mssi o 

1 5c05fe4SSPt:{±, Z M P £®ft^£;^cDZffcfrr6K0 
K3j*miii-t&im.<0J}*:>? (PJ£(4\ n-F-fc/10 
1 0 1 6^ieiS$^T^S„ CliX'b^-fey+M 0 16 

<±, %n?ti^yj J ry z 7J±k4-o<7)my-i>frt>Ki: 

0 , 4 icowy- isX7 V -y ^ HUSS-^ L , ItS^"- 
^'£#JBr^7 9Afcfl^LT«l££:ft.&,. fit. ti 
-tty-^1 0 l 6(i::<^J:d^r«^*>co^RSS?*i-r. 

wr>m&<?>i><?>*Mmi>xi> ^\ A-t>tnoi6t 



j±* staarcs & * -r rco t sffl lt v ^ . 
[0029] ■wm&mLi iooii:i±, Ji-byy-i 

0 i 6-^<7>&m&yyj-fe>ifi o 1 6*^coffi-§-S:e^ 
-thtzubo-y—y/u (zzx-it. yv^-fiv- *r--r 
)V) 1 1 3 0tfWfo£tlX^&. Jj*>vi o i 6tm 

110 0 fc *7ls*$s 7f\rir—?A'\ 1 3 0 

ximt&oi*. Ji*y*n o 1 6^^-^ • f>y 
s. ttc. -m^msmmi 1 o o±ki4, *j«8b#» 

(CPU, ROM, RAMf) 1120, XWtfTfi&tf 

omi>mmztix^& . £<o*eaK-fe>~9-i i4ocotu 

flr t 'K «fc aWSOfctBtcfflffiSfi* . 
[0030] JUe&tt 1 020(1 ttomWRnffitfr 

1021 coTwtc s i§i t < m^mmm^> 

ffitfrb&&Wm& 1 0 2 2**M»5rl*L*S^£fli 
V ^T-ftWKffi 0 fttf tlfz—Ttfflls. btc-yX V ^ . 

[0031] 1021 nmm. 1 0 

1 owhksi o 1 2<nfflnmcotmtttv&m~cowm 

t&-oX^&. JS.S**1 0 2 101ICI1 J6¥»» 

i o i ofc]ROft*t«fcft, ^«spi o 1 1 tzm&ati 

tz*=JKl 0 1 4cO-eiim{=«J35LT±ffll^i ri i«cr,[l 

smzmffi 1024 . ESfflssegB i 

0 2 4 WTIii- *d0 itSftlPfe:* 5>iliMW- ?>Sf^# 

1 5 0*T«*»6#A^4fc*>. Rtt^CPBSS 
*l/SlHffl 1 0 2 5 fc^roTV^ . #Q£fflSljeffi 1 0 2 
4Ojfe«S»<0+*^{i±Tfc:jei'r* JGi^: 1 026# 

^timMSftt^i.. &?z. jg.¥ap«i o i oco^ 

«g|51 0 1 l«-feytffldSa51 0 1 5liZfSUft>tLt:lJ 

mioi 6tc^^Mje-r.s»fiswi, s$&*y 
-9-101 6K«aiaftfc:fflsarv^Lasfr 

ffl^gp (-fe^irtTEiWf > l o 2 7*^fi-eix-*W 

[0032] mm® 1 0 2 2(4, JEJ*** 1021W 
$\WbV&m-(?>fflflttLXi$ 0 , 1 0 2 1 CO 

mm 1 0 2 5 lc2tJES L 1 0 2 8# WNlJ&fc 
SixTV^. §StOTl 0 2 2{±. JStLSPl 5 OcoSSH^s 

<ommtz*<?mmiiffitr 

. tgifeSM* 1 0 2 2commt LX 
^-OTS (£f&B) c7)^^tKB^?aMXEtt^ 

h z. t ifix-% h . <r {ORflsasH- 1022 <o«« 
o*mm-&zttfx%h. 

[0033] &mmtt 102 O^DflgB 1 0 2 5Sf/fI 
5tl 0 2 6(C S«S #*M150 £TH*»6jf A 



'( 5) 003-266362 (P2003-266362A) 



U imn$X>^h 1 1 5 0tf*<VfoWlzKM-th£5 
=? 4*1^*1 1 6 0£iS*U ©#^*VPh 1 1 5 
0«9**KO*S'*lJj£3eK»l 0 1 lcD^i-TU 0 1 4iZ 

row (sum) *"c*»tatfctfcj:o« jsnettio 

2 0 10 10 IC^-f & £ 4 . * 
fe. DflSPl 0 2 5«^#i5^ta#^^h 1 1 5 0<0 

m^Khimmt <^0*> i-fmtxi>x^\ 

[0034] ZCOXo %ffi&LC0&&tfu#-v b cr>M<Vg_ 

mm. hp*>, gMtftimfr^Mstx. j&ksoti 02 

0 tcKHA^co^)*^ffl LX v^t «RJRTtt, 3^ 
*l 1 6 0«##W:iot, J&Kgflttl 0 2 0t2J3.fi 
mtl 0 1 0(C*tLT. Kft#*7K- 1 1 5 0lz£-oX 

fcO, 0 1 lcOTWtSft^iut-b^ffl^ 

gpi 0 1 5£M*)tflft>tit:J}±y-*)-l 016b. && 
0 2 0lzmft>tltt>yii l ?IB8i3f£Ml 0 2 7 
cDjfc^Sfcte, ffifeco*?* >yTZfc->X*imLX^&<, 
ZCOlrvyrii, MtH. 0. 7mmg«t»g8ft 

[0035] fgtffiKh MP*?. J£gP* s S§H(c^ifiLT „ £ 
jgg&tt 1 0 2 0l:»>^AMLT^I.«t 
ii. JgSgOTl 0 2 0J±=M/l<^* 1 1 6 O&tt&jjlz 

etLx, j£¥»*ri o i otcssau on« 

0 1 JgJ^Wfcl 0 2 OtlStt^il 

fc-fey*«Effl£Jffi»l 0 2 7«0jfc«fHa«fflfcU 
■fey-? 1 0 1 6^Kffi*^coE^j* J fi3SSixl>. :*J-fey 
tlOl 6<7)tU^tt^-7';H 1 3 0Sr^-LTlg^ l IaIS& 
*R1 1 0 0±<0«S^#S1 1 2 0(C3M^ix. ;£g 

3 0 0fcgjH$*u ZMPcoStffi^^HtT^ixS. & 
fc, n*'7 h 3 0 0««yimffl£ 
mtt hiz#>. &»<ni9m3m&9i 1 1 20triotz 
MP**ajUJta«Cs o* -y h2ts#:c7)±Si]fflla.- -y h 3 
OOtcgiH-r-SidfcLTt J:K 

[0036] ^mmmmhz x&t. z m ptnajflioxfc 

fey? 1 0 1 6 fc LX^-KiPFm*? 4 rcDkcoSrJSffl 
Ls JSJ£SB»1 0 2 0#Kffitct^LT^&^*££ 
(±, ^J-tyfl 0 1 6*>£>fey-91WEfl?&^gBl 0 2 7 

si o 2 o&smiz&mLtim&izjj-tzyvi o 1 6tc 

•fe y^#ffiffl&M3P 1 0 2 7 £JES£-tf§ J: 5 LfcO 

RSMttl 0 20£J&¥»tf 1 0 1 0*»fe«R5*SJ: 
3 «. ^ 4 116 0 z&tpmtt loiot 

JSJggPtt 1 0 2 0 cnmzim. LfcWT. SJSSPff 10 2 



a^li. JiS^tt 1 0 2 0 fcflcJj tmm LT v *5rV vKS 

a y £H5fc-f 6 £ t &X'% . #KJEflPS:«m*^WS 

[00371 2*:. ££gfl» 1 0 2 OtfDSBIte, Sft* 
jK^M 1 5 0*|X9*HMi:fc:J:'3£«fc:fT3.rfca t 
ffli^Cli. 8Wt#rfOH* 1 1 5 0£*&*>|R* 
iTiatatr^fcfcJ:*). JSJSSStt 1 0 2 0 ££EPS5» 

i o i o£ttLxmmco&smmz®m£.&%.-?&zb 
wx-%. ^(ryimm^wbx^xhh. 

[0 0 38] mWmiZ-ft-byyrl 0 1 6frt>BM 

Well 0 1 0#SlfS!LTU&<7)T\ J£i£gP«l 0 2 01C 

•feyifl 0 1 6WE»§^-5»^t*^<^0. TJ-feV 
-9-1016 <0«ESl*t>^ <-TS £ fc ^Tt £ . 
[0039] J3Lh»WLfcSOt»»li. 

fct&tztblZMmZtitiLcri-ciiZc^. m-oX. ±IE<0 
[0040] 

[%BJ^S!jm] *mUz£tU£. J)*>W>**rV7V 
-is a >cotzfrcr>^}mmimii^mztt;Z> tti>l,z. 

&tz. &mssm<r)3imizftoftmnm*m 
m-&zti>x'%&t^d$}%:tf$>&, 

[Hi ] *micomm<7mmizfc&wi£®mu#v h 
(om>Wji)^Mf^wmx'h?>. 
[02] *micrmm<mmzfahw$&w>v #»;h 
<nmty&^frtz%jz.®wmx*$>z> . 
[03] *micomm<mmizfa&m&&mv#>v h 
crmm^com^T^tmx'h & . 

[04] *»BJ W ||{ttfo^cr)JB.gPc7)«^2:^« 

[05] *%fy<7mwmm<r>&&(o&^mt<?>fm 
mx-hh. 

i 5o-ja* (&) 

3 0 0-±ffi»i-7 t- 

10 1 0-M¥SP*} 

i o i b-ti^zy^- 

1 0 2 7--feV91fEffl^*» 

1 1 oo-wsmsmifc 

1 1 5 0-fW»^h. 
1 1 6 0-3^;W^ 



!(6) 003-266362 (P2003-266362A) 



IM2] 




[@3] 



[[34] 



mo 



30/ 



1150 1 1 10 1120 1100 / IOI3 II30 1015 
1015 | 101 1 ^ ^ ( ( \ S. 7 1014 



AC"*- tK- 




ioio 



1020 



r 

306 



305 



!(7) 003-266362 ( P 2 0 0 3 - 2 6 6 3 6 2 A ) 



[05] 



IOI5 1016 1130 1014 1130 IOI6 1015 




-mo 

,1014 
,1130 



IOI6 1015 



1014 1120 IOI6 1015 



F^-A(##) 2C150 BA08 CA01 CA04 DA04 DA24 

DA26 DA27 DA28 EB01 EC03 

EC15 EC16 EC19 EC25 EC29 

ED10 ED42 ED52 EF07 EF09 

EF16 EF17 EF22 EF23 EF33 
EF36 

3C007 AS36 CS08 HT36 KS34 KX12 

WA03 WA13 WB07 WC23 



